Ontogeny of odor discrimination: a method to assess novel odor discrimination in neonatal rats.
Recent research using molecular and functional imaging techniques has demonstrated a highly precise spatial representation of odor quality in the rodent olfactory bulb, which is enhanced by extensive lateral inhibitory circuitry. Much of this olfactory bulb circuitry develops postnatally in the rat, leading to the prediction that behavioral discrimination of odor quality may also emerge postnatally. However, currently no behavioral paradigm has been identified to test this prediction. The present report describes the expression and habituation of odor-evoked heart rate-orienting responses in neonatal rats. The results demonstrate that odor-evoked-orienting responses can be observed at least as early as postnatal day 4 (PN 4), and in those animals showing orienting responses, habituation is constant throughout the postnatal period. Furthermore, the results suggest that examination of cross-habituation using this paradigm can be used to explore odor discrimination ability in neonates. These results lay the foundation for future studies of precise mapping of the ontogeny of novel odor discrimination.